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Background: The aim of this work is to compare the use of conventional knot tying vs.
LigaSure Vessel Sealing System (Valley Lab, Boulder, CO) in patients undergoing thyroid
surgery. We hypothesized that use of the LigaSure would reduce operating time while
resulting in a similar rate of complications.
Methods: This study was conducted in Endocrine Surgery Unit, Mansoura University Hospi-
tal on patients who underwent thyroid surgery from January 1, 2006 to December 31, 2006.
One hundred and ten patients were operated upon by the same team of surgeons using
conventional knot tying in 55 and the LigaSure in 55 patients for hemostasis. The medical
records of the patients enrolled were reviewed and compared regarding age, sex,
histopathological diagnosis, type of operation performed (lobectomy vs. subtotal thyroid-
ectomy vs. total thyroidectomy), operating time, estimated intraoperative blood loss,
postoperative complications, length of incision, hospital stay and cost, postoperative
pain and outcome evaluation.
Results: The two groups had similar demographics, thyroid pathology, types of operations
and complication rates. The LigaSure group had lower operating times, lower intraopera-
tive blood loss, less postoperative pain and early pain-free return to normal activity and
return to work.
Conclusion: The LigaSure Vessel Sealing System was as safe as conventional knot tying for
thyroidectomy, with the benefit of reduced operating time, postoperative pain severity and
early pain-free return to normal activity and return to work.
ª 2008 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction standard technique for intraoperative hemostasis in thyroidThyroid surgery involves meticulous devascularization of the
thyroid gland, which has one of the richest blood supplies
among the organs, with numerous blood vessels and plexuses
entering its parenchyma. Therefore, hemostasis is of para-
mount importance to control and divide various vessels
before excision of the gland.1
The principles of safe and efficient thyroid surgery were
established some 60 years ago and are still valid. The goldfax: 0020502236901
ahdy).
al Associates Ltd. Publishsurgery is suture ligation together with bipolar electrocautery
for the small vessels.2 Recently, some innovative methods of
hemostasis in thyroid surgery have been tested, with promis-
ing results.3,4
The LigaSure Vessel Sealing System (Valley Lab, Boulder,
CO) is a new hemostatic device, primarily designed for use in
abdominal surgery. It is a bipolar electrosurgical device, seal-
ing vessels up to 7 mm in diameter, by denaturing collagen
and elastin within vessel wall and surrounding connectiveed by Elsevier Ltd. All rights reserved.
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(<2 mm) when compared with unipolar cautery, with
a potential decreased risk of injury to adjacent structures.5
LigaSure has been used to secure hemostasis in various
open and laparoscopic procedures. The risk of bleeding does
not appear to increase with LigaSure use, and some reports
have even shown reduced operative blood loss as well as
operating time.6–8
This prospective case-controlled study compares the use of
conventional knot tying vs. LigaSure in patients undergoing
thyroid surgery. We hypothesized that use of the LigaSure
would reduce operating time while resulting in a similar rate
of complications.Fig. 1 – Ligation of inferior thyroid veins.
Fig. 2 – Seal of the inferior thyroid veins is transected with
scissors.2. Patients and methods
This study was conducted in Endocrine Surgery Unit,
Mansoura University Hospital, on patients who underwent
thyroid surgery from January 1, 2006 to December 31, 2006.
All patients were operated upon by the same team of surgeons
using conventional knot tying (n ¼ 55) or the LigaSure (n ¼ 55)
for hemostasis.
For a given patient in one group, a patient with similar
demographic and thyroid disease characteristics was enrolled
in the other group to create a uniform study population, for
optimal interpretation of the outcomemeasures.We excluded
patients undergoing re-operation including completion
thyroidectomy, as well as those undergoing concomitant pro-
cedures as cervical lymphadenectomy or parathyroidectomy.
Patients enrolled into the study were based on preopera-
tive thyroid pathologic profile determined by clinical exami-
nation, ultrasound examination, thyroid scanning, possible
fine-needle aspiration or Tru-Cut needle biopsy, and serum
thyroid hormone values. After careful examination of these
variables, the method of hemostasis was decided by the
same doctor to form operative groups with similar pathologic
conditions and technical difficulties.
All patients had a routine preoperative workup. They
received the same anesthetic and hospital care regardless of
the method of hemostasis. Patients underwent lobectomy,
subtotal or total thyroidectomy. The surgical technique
included elevation of subplatysmal flaps, separation of the
strap muscles at the midline, and medial reflection of the
thyroid gland. The inferior (Figs. 1, 2), middle (Fig. 3), and supe-
rior thyroid vessels (Fig. 4) were then dividedwith the LigaSure
or with conventional knot tying. Every effort was made to
identify and protect the recurrent laryngeal nerves and
parathyroid glands. The same steps were repeated for the
contralateral lobe. Finally, after irrigation of the wound, the
strap muscles and the platysmal layer were approximated
using 2-0 polyglactin suture in an interrupted manner.
Small-sized closed-suction drainage was used and finally,
the skin was closed using subcutaneous 4-0 nylon sutures.
Operative time was calculated by the resident of endocrine
surgery. Intraoperative blood loss was calculated by using
a graduated small suction device and by calculating the
amounts of blood involved into the sponges at the end of
the operation.Themedical records of the patients enrolledwere reviewed
and compared regarding age, sex, histopathological diagnosis,
type of operation performed (lobectomyvs. subtotal thyroidec-
tomyvs. total thyroidectomy), operating time, estimated
intraoperative blood loss, postoperative complications, length
of incision, and hospital stay and cost.
Postoperative painwas assisted for the first 2 postoperative
days using the visual analogue scale (VAS). Every patient was
learned how tomark the level of his pain daily on a chart given
to him and to present this chart at each follow-up visit. The
chart was graded from 0 to 10, marked at one end as no pain
and at the other end as worst pain imaginable. Pain severity
categories were defined. Patients with scores of 3 or less
were defined as having mild pain, those with score of 7 or
more were considered to have severe pain and those from
3.1 to 6.9 moderate pain. Also, the amounts of narcotics
needed to relieve pain were assessed. Outcome evaluation
was measured by the duration of return to activity, pain-free
to return to activity, return to work and pain-free to return
to work.
Fig. 3 – Ligation of middle thyroid vein.
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test for comparison. For qualitative data, Chi-square or
Fisher’s exact probability test (2 samples, unpaired) or McNe-
mar test (2 samples paired) was used. For the quantitative
data, Wilcoxon’s signed Rank test (two samples, paired) with
correction for ties was used. Two sided values 0.05 were
considered significant.3. Results
From January 2006 to December 2006, a group of 110 patients
complaining of various thyroid diseases were equally divided
according to their pathologic and demographic data into two
groups:
Group I included 55 patients (12 male and 43 female) with
amean age 44  11.4 years. Conventional knot tying hemosta-
sis was carried out to all patients in this group.Fig. 4 – Ligation of superior thyroid vessels within the
upper pole of the thyroid gland.Group II included 55 patients (14 male and 41 female) with
amean age 43.8  10.7 years. LigaSure hemostasis was carried
out to all patients in this group.
There was no significant difference in age and gender
between patients in the two groups (Table 1).
There were no significant differences between the
numbers of patients of the same pathology in both groups
(Table 2). In the conventional group, 11/55 patients (20%)
underwent thyroid lobectomy, 29 patients (52.7%) underwent
subtotal thyroidectomy and 15 patients (27.3%) underwent
total thyroidectomy, while in the LigaSure group, 10/55
patients (18.1%) underwent thyroid lobectomy, 30 patients
(54.5%) underwent subtotal thyroidectomy and 15 patients
(27.3%) underwent total thyroidectomy (Table 3).
We noticed that there was a significant reduction in
operating time in the LigaSure group vs. conventional group.
The mean operating time for lobectomy in the conventional
group was 67.25  4.49 min vs. 37.65  4.68 min in the Liga-
Sure group (P ¼ 0.000). Also, similar results were obtained
for subtotal thyroidectomy (101.20  7.51 min vs. 66.80 
4.56 min; P ¼ 0.000) and total thyroidectomy (132.13  7.50
min vs. 93.16  5.68 min; P ¼ 0.000). Meanwhile, there was
no significant difference as regards the length of incision
between the two groups (9.11  1.38 cm vs. 9.02  1.50 cm;
P ¼ 0.505).
Also, we measured the amount of intraoperative blood
loss in both groups and found that there was a significant
difference between both groups (132.72  28.38 ml for con-
ventional group vs. 65.60  14.79 ml for LigaSure group;
P ¼ 0.000) (Table 4).
There was no significant difference between the two
groups regarding the postoperative complications. In the
conventional group, three patients suffered transient hypo-
calcaemia, three patients developed wound seroma, and two
patients developed transient hoarseness, and all were
resolved within 2 months. The only permanent complication
in this group was external laryngeal nerve injury. In the
LigaSure group, two patients developed transient hypocalce-
mia, two patients suffered transient hoarseness of voice and
two patients developed wound seroma. There was no
permanent complication in this group.
There was a significant difference between the two groups
in the severity of postoperative pain as well as the number of
analgesia intake in the first 48 h. Moreover, we have found
that there was a significant difference between both groups
regarding the intervals of pain-free return to normal activity
and return to work (Table 5).Table 1 – Age and gender of our patients
Group I Group II P value







37.84  8.60 38.96  7.21 0.382
NS, not significant.
Table 2 – Histopathological data on the study groups
Pathological finding Conventional group LigaSure group
No.; % No.; %
Benign pathology 51; 92.8% 52; 94.6%
MNG 23; 41.4% 22; 39.6%
Graves’ disease 15; 27.0% 15; 27.0%
Toxic adenoma 7; 12.6% 8; 14.4%
Follicular adenoma 6; 10.8% 7; 12.6%
Malignant pathology 4; 7.2% 3; 5.4%
Papillary c. 3; 5.4% 2; 3.6%
Follicular c. 1; 1.8% 1; 1.8%
Table 4 – Comparison of operating time, length of incision






Lobectomy (min) 67.25  4.49 37.65  4.68 <0.0001
Subtotal
thyroidectomy (min)
101.20  7.51 66.80  4.56 <0.0001
Total thyroidectomy (min) 132.13  7.50 93.16  5.68 <0.0001
Length of incision (cm) 9.11  1.38 9.02  1.50 0.505
Intraoperative
blood loss (ml)
132.72  28.38 65.60  14.79 <0.0001
Table 5 – Comparison of postoperative complications,






i n t e r n a t i o n a l j o u r n a l o f s u r g e r y 6 ( 2 0 0 8 ) 3 2 3 – 3 2 73264. Discussion
LigaSure diathermy system constitutes a novel hemostatic
method that produces a consistent permanent autologous
seal to veins, arteries, and tissue bundles up to 7 mm in
diameter. It is associated with reduced thermal spread and
minimal tissue charring. It consists of an electrosurgical
generator and a handpiece with a ratchet scissor mechanism.
The tissue is grasped and compressed by the instrument, and
the response generator senses the density of the tissue
bundle. In turn, the generator’s computer automatically
adjusts the amount of energy to be delivered. When sealing
is completed, the microprocessor-controlled feedback auto-
matically terminates the pulse. After the instrument is
removed the seal is visible as a semi-transparent window
that can be safely divided.5,7 The combination of effective
localized coagulation with minimal collateral thermal spread
seems to be its most useful characteristic for thyroidectomy.
Any modifications to established operative techniques for
thyroidectomy should result in similar or improved patient
outcomes as well as similar or lower rates of complications.
We present our experience with the use of the LigaSure in
thyroidectomy. We compared 55 patients who underwent
thyroidectomy using conventional knot tying with 55 who
underwent thyroidectomy using the LigaSure. The two groups
had similar demographics and thyroid pathologies. The rates
of lobectomy versus subtotal thyroidectomy versus total
thyroidectomy were nearly the same in both groups. We
have noticed that the mean operating time was markedly
reduced in all procedures in the LigaSure group. This was
most probably due to the reduction in time consumed in blood
vessel ligation owing to specific ligation properties of the






No.; % No.; %
Lobectomy 13; 20.0% 13; 18.1%
Subtotal thyroidectomy 27; 52.7% 28; 52.7%
Total thyroidectomy 15; 27.3% 14; 26.3%intraoperative ligation of thyroid isthmus, middle thyroid
vein, and superior and inferior poles in all patients. Although
a recent study found a statistically insignificant reduction in
operating time using the LigaSure diathermy system in
thyroid surgery,9 our study is comparable with other clinical
studies reporting shortened operating time.10,11
In contradictionwith the results of a recent study reporting
a reduction in the mean incision length,11 our study failed to
support a similar conclusion.
The LigaSure has a reduced energy spread profile (<2 mm)
when compared with unipolar cautery, with potential
decreased risk of injury to important structures as it delivers
a precise amount of energy according to the grasped tissue
density. In our study, LigaSure was proved safe during thyroid
surgery, as postoperative transient and permanent complica-
tions did not differ statistically between the two groups. It was
proven safe even in dissection of parathyroid glands and
recurrent laryngeal nerves. It should be mentioned that the
instrument handpiece was not used closer than 2–3 mm to
the aforementioned structures. In contradiction with the
results of a recent studywhich showed increased risk of nerve
injury with Ligasure use in thyroidectomy,9 our results are
comparable with the results of other studies.10,11
Thyroid surgery is a surgical technique requiring precise
tissue handling and dissection. Owing to the availability of
several sizes of handpieces for the LigaSure generator, we
were able to use it even with the small thyroid vessels. ThisTransient complications 8 (14.5%) 6 (10.9%) 0.001
Transient hypocalcaemia 3 (5.4%) 2 (3.6%)
Wound seroma 3 (5.4%) 2 (3.6%)
Hoarseness 2 (3.6%) 2 (3.6%)
Permanent complications 1 (1.8%) 0 (0%) NS
External laryngeal nerve 1 (1.8%) 0 (0%)
Hospital stay (days) 2 2 NS
Analgesic intake (no.) 2.5  0.5 1.1  0.3 0.03
Visual analogue scale 5.1  1.4 3.1  1.2 0.008
Pain-free to return
to activity (days)
14.4  10.9 8.2  3.6 0.0001
Pain-free to return
to work (days)
21.1  11.8 15.3  4.7 0.0001
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operative blood loss in the LigaSure group. In our study, the
LS1200 LigaSure precise instrument was found to be the
most suitable handpiece for thyroid surgery. It is a single-use
instrument, designed for structures requiring fine grasping.
The cost of the precise handpiece is fully covered by our
university hospital. But even if it is more expensive than
conventional hemostatic alternatives for thyroid surgery, the
gain in operative time makes it cost-effective.
Its efficacy was also proved postoperatively, since no
wound hematoma was noticed in these patients and the
incidence of postoperative seroma as well as the mean
hospital stay was not different between the two groups.
Moreover, a significant difference between the two groups
regarding the severity of postoperative pain and the amount
of narcotics needed was proved. This may be due to minimal
tissue dissection when using the LigaSure and the fact that
LigaSure has a reduced energy spread profile when compared
with unipolar cautery.
In conclusion, the use of the LigaSure technique in thyroid-
ectomy is equally as safe and effective as the conventional
knot-tying technique. Moreover, the LigaSure can reduce
operative time and minimize intraoperative blood loss with
a significant modification of postoperative outcome regarding
the postoperative pain severity, and earlier return to normal
activity and work.Conflict of interest
None declared.
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